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(54) CORRECTION OF DEFECT IN MASK AND DEVICE THEREOF 

(57) Abstract: 

PURPOSE: To perform correction of a defect of a mask 
with favorable precision by a method wherein an ion 
beam is extracted from a high luminous ion source, the 
beam is condensed into a minute spot by a charged 
particle optical system, and a black point defect in 
the mask is irradiated to be removed. 
CONSTITUTION: The mask 90 having the black point 
defect is put in a sample chamber 40 and is put on a 
loading desk 55, and the chamber is depressurized to a 
vacuum. Then the ion beam 68 of low accelerating 
voltage is extracted from the high luminous ion source 
of liquid metal ion source, electric field ionization 
type ion source to operate at an extremely low 
temperature, etc. The sample 90 is scanned with the 
spot 68' thereof, while the surface of sample is 
magnifiedly indicated on a Braun tube 88 to observe 
the black point defect in the sample. Then the beam 68 
is extracted to be condensed by electrostatic lenses 

70, 71, 72 applying a negative voltage to a beam extracting electrode 67, the spot ( 
is irradiated to the black point defect in the sample 90 making the beam to be 
deflected by deflecting electrodes 75, 76, and defect correction of the mask is 
performed. 
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(Lftl-iirL, =t * V S 68' » x„ *> h tin A 
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x, K R L , 7 2*K *T ***** 1?JS«5RR» 
ffi « yi 4>e)y^lS3(n2?(|g<Offi#*tt«ty.K»b» 
:«)filf M*" hSS'tStfxStfarcjfcaE* 

x ft L <fe«<fc •> • * * • L. 

tfco, t - * s *i- 1 v ft . Le#-3t, «is? 

* t> o te <f * x * - a # A » T a tiici o '« # 
- y »c « w a« a«'ibA«Tj^>'i;- 

AmfiBlt»«5:4t4. T ft *> *> . -I * x e - 
a 68 m ^ # f h 68't)i * * < ft o Jte ■> . **S*te 

^-^T74©«<nMai*a*i-fc^ u-ca»ftaix 

* is W <=> *t a .. 

SL* *W "C^SSSffl*^ 1 i/ 7 890 . 891 *• 



58-56332(7) 

■y - A 68K-S «»* t *«T a . 

#-/ h 68'* j£ JE 3 * fc £ £ « ft » « » *.5l' 

uT' ! -tT?4o»in9i»ait40jfct a <n 
•e. £■)-»■* a* «a'«*E«ac*iSiJ:s*ac. 

MJt.<7>ig*e-c»i«jELfc-****JKaJT 

Hit, KW39 i R»S40IB|E»H- PjrifcV- )• 
^A-3-42*6fl K»S40 t &S3ESSS41 Mtctt 
H .p,Kfc**-h'<j>'?'43*8l!H-, K#* 3lm U *64 
KiOK»#«>*K»5f»*41(c3Mflb. f-Y 
^-A-^43*6Ht. K**3E*S4r»»*MSW. ffl 82 

m itf e u te -* *- * * « m u . aigKatti. 

u vxrc j: -j 0.2^ «:« o . ^SSIIicii 
u t * 0 ft in I & * * ® te . 



25 1 

*a*F«*««lE« 6 BKSttO K« 

* y 7 t * -t > * * ^te***ti*^ 
•#*ii<f*y«65 10"' « f " * * 

ST , c! o»10l2K»SiT-at>ffllt> # * B Hi ffi 
A 6B6**T-« »5E»» 655 KRH " 

6*l**««»»- KA- 657 , *7T-fT*©» 

s*ite9iffiu*« 658 t««*.*i'J - fiiiaaiS 

«5 655 ti. >J * Affl*f#S-K«ftS*.. * 

^ if 655 £ - - f* 657 £ (SffI ia)*WSK: i 0 «£ 



ffi 655 K tt H" lb h. te TL 6SS *> lb # H * . H, # ** 

B»- 667 ®«1BK«»S*I.» ffi ^ « BE * * 
tjnitfti. tLTi 3-lffl L*« 658 K « BE 

iiS)SD*iT.arc(*v>. to»*Eici' #x«* 

j)I * - K* 657 (Oft « WO *»T ?>* 
^*y»?-A661tLT9llUSxi.a. 

cosea(o«*«iisasio-f*>-is«x a » © a 
©i - K^fta2iB-T?«Dffi*«Bata««»-t*^te 

*tt. g6SSKST3«tl (*« V -y X70 , 71, 

72 is ^ -f > T-fi'S'3 : -*' u = , - !<: *ffl , ' > actt) 

Bl^-e*,'). •4te^'VXffla^2fc3tjCKlSP>ftV^. 
*fc. $mtf.*K¥&tD v y X t 7 ? * * * ? 



(8) 



WWH5 8-5 63 3 2 



27 

m 11 B B) . (2) , (3) , WK W* tt * * (73 1/ y 
XiT~--*-Ti©fe«ft* J6 « * ST . 
tnSUBlilKSTtnit, -f * y as 680 © T 

700 . 701 . 702 © US. % Mr « L. "C *■ 0 . T - 
T 681 a> f, (fl 1/5-^ 700 . 701 . 702 K Jr. 

«fc. S 11 E(2IK reT t> © tt -7 * y« 680 ©T 

ffiic-i KHn-^yx 708 ■, 704 . 705 © a t . 2 

aBfflU>-j< 706 , 707 in l& £ * fHl (M* i>^-te 
ft L > C ft b I a S © V f X 7d3 i 704 . 70S © 
18. t 2 a S © V > X 706 , 707 m II SI K 7 - * 
T 682 * » ft L T W> S . tLT, 4 * f jg 680 
%B)t<il-ye^i.«iaBini'yX 703 , 704 , 

705 rci 0TfiiJ-*itSi, t -r 682 rc 

i OTfT t - A »<£*»# jE*St U L. -£©«% 
2»BfflvyX 706 . 707 Kif)K»90(Z)J:fC«S 

*s*TjnicL-cv-5, c«snsi(arc*r 

t> © tt , IB 11 H'(l) K T t> © K it T 4 * x - 

j*<n t. <) * < on m9tK.m\- * c tit 



58-56332 (8) 

na a. 

Ktt. SB 11 SI (3) , (4) K w t. t> 0 It 4 * V ft 680 
©TffitCX-Ab-XXtifcS 1 Slffll'yX 708, 

709 , 710 J)d*ElL, •tWTffircHPSfiO^ 
i* s\ X © T - *- T 683 * R ■ I- , JMtiiOT 
fit It 2 & S © lx x X 711 , 712 , 713 © fi & jg St 
L. T I.- 5 . * L. T , SB 11 m (3) -C It T - f- T 683 

X - A f >- X -C-*, 5 1 g @ © y x 708 , 709 , 

710 k i o r - - r 683 © ea □ as © b i .j 

itt*? IntS.Kfta*. 7'<-»-7 683 
i'%B!t**2SB»l'yX71l . 712 . 713 K ' 

jLOSe»5)±Ktft'4rt>-5-i:fi|5S*T:i,'4. 
O U t? > m 11 0 (4) t- It T - ^ T 683 © S3 □ 85 
8BHB(3)»-*fc b £ i) jfi^-tffc b'KMIjCt^ -f. 
* y tr - A * 1 & B © u- v X 708 , 709 , 710 t? 
«Bt6 b'-fc 0 fc^*!* BC^J-ffi t'Kft 0 . 2 
JS B © >• X 711 , 712., 713 Ki OSfiSOOJ; 
KtiSi'icSlfT* nitLTi>4. CftP.HU 



K?<OS»*K890'oiK|B***iCi#.-e 

7><-»-7ioi!n»(j, n tt , zftfem- 

£^£©t>©;i<«t>fl:^,i5\.>; 

SB 12 H (1) . (2). SB 13 H (1) , (2) , (3) . ' m 14 El (1) . 

(a , (3). sb is b k n n » © ft % % a: t l & t ~- 

-fTt, Cftfflttffl'fffti. «fl*ii7'<- 

^y©iWn)ifi't©fi:«*'J;0'-tte-&fc*(cffiffl-r 

* © sb 12 0 (i) ., (2) k m r T '< - f- T tt , *fl 
P3©X;7j[6!K:*titSftytSBl , SB 2 © * 5 -f K7 

v-i-685 , 686 , Y^forcfcrftsftfcsa.ss 

4 O'.x 9 '<t Y 7* V - f 687 , 688 , XSSSel 
684 K «..» *'» 6 » L 5 i * •> K*#H- ft *'0 
SB1 .SB 2 . SB 3 ,SB4©x 5 -f 685. 
686 , 687 , 688 K * *. * *i J* *S S t ^ 9 n 
y-^«©SBl ,«2 ,SB3 . fB4©«»SS0* 
© 689 , 690 . 691 ,"'69! it'*itl>5. 93 tH 
SB 1 , SB 2 © ^ 7 -f K / 1/ - > 685 . 686 © « (Sj 



'Hi. SB 3 , SB 4 © X 5 -f K^v- h 687 , 688 

SB 2 © ^ v -f (Vv-> 685 , 686 t SB 3 . SB 4 
© * 5 .-f K 7 V - Y 687 . 6B8 t It Jg » ffi 693 * 
if\, X** * * • h» "<»/ltII»ilTl-}, 
COT'<-t7tB, SB1 .SB2©«ISK0#a 
689 ; 690tSftT5£tKiOT, SI , jB 2 
© * v •+ K?V-M85 . 686 jji X ^1^1 K» »T 

5<otf, raDiiii©x^iPa©Tl-ft*'J: 

mmx-ft. S3 , S 4 « « » ^ 0 # © 691 , 692 

**t>T5C£rcJ:OTS3 ,S4©^5-f V 7 
V - h 687 , 688 *T3filtC»tTJ © Tr, B3 □ 

SB 13 0 (1) , (2) . (3) tt . m * © ^ - v |HJ © 

w fs * $tsv> sf k # * u ft ^ ^ m * r a 

tc« fflESB i2H(l) , (2)«rMffl]L7l:fiEffl«il*«r. 
T SlSSIllKStiiK. Sf-S-fo*©-^ 

^-'s'94K#»S*Lfcj»**ffi96©fi:«is-J;UtT|- 
J6K#*nftSl!8W,BlcST7^-f7«)8 
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. 31 IT 

1 , gj 2 , 8E 3 . SS 4 9 4 r 7 v — * SB* • 

686 . 687 . 68B*#I&3*s tJUBSHfeT"- 

^•TffltSnWtcJ: i&i3lS(2)Kjj5-J-J: 5 rc> $ j£ 

C cr>#694 n-CWfBS 9 B»KSTWf*» 
tirjUJ*. II MS 96* fife* L s S13 0(3)(C 
STiSIC' -y94*«iE-ra.. 

k » » i4 sa a) . (a . 0) « « * - x 97 , ss <a 

5 % ® . J <^-x97K*?ft:»A^K99iI#*L 
tVi«*K, S 12 0 (1) , (2) K S T 63 □ 88 85 

e># 695 *jbjSl 5 a & 1 Ktifttt.. mtaaia 
0 a) , (a , (3i k st t> ® i m my *> a • 

COB >-«S3=*=» t. 

696 £ TV * s. f 697 ttfliTUi. * U .t , 



58-56332(9) 
n-r^-*r<n^ mi , J!',S3 , as 4 

£13^8:689 , 690 , 691 , 692 IC f 3 > 

cn*«P>«)«4» 898 **•?•» 
<y«S>*» tMSK^il. C 0) ■€ * 9 4 
£.3. =. -J Y 696 d> lb TV * = ^> 697 K(JE7' < -f 
T »3 « 1 , SB 2 ,|8.,l4()V<.l'/l;-t 
685 . 686 , 687 , 688 05 ffi B ffl « 699 %r 21 0. 
C©«4SlC«^5#. TV*~# 697 ICX;SfcO*± 

«%■ x, , x, e> s^f- 5 -f vt-is u » y ^rRifflffl:« 

cfflg«*.fflfflTSC£tt.J:<j. JS & * BS ro ffi: It 
*• tTf-f BiK-k*>ltX T'<-f T»HDB*E1I 
Ki>o|llcairtci<<tt«> 

SITE T'---?--TfflS«ie««ffl©8SKlt» IS 12 
0 (1) , (21 K * r «.« WKfiftHBKBbf.. -f 

4 a: . * « »-eit m e f * ^ * - f « ffi m * 

«79. I'yXgfSra , 80Ktt^T, »S]at5 
iSXy-C-. W 160. 8117 13(1) , (2K S 18BIS f * 



33 » 

yu-iiDlsitij'** h <o a.*. % is c *ia 

*£DfS160KjST *&tt^ nW-T 7 896 , 
897 *K»90ffl*WKlftlfCK«l-« s^fltsss 
*KW90<f)aEtC«R#J L, <f *f *-A<DfH#tK 
j:5«»90co*ff»»*BJtl- 5 * * ' KfcO-C 

*KS170(l|.|21KSt¥Stt, X . Y . Z 5 

7 n - * 899 t * ffl A . T - A BS8 * T - * L T 

^S. ttt, ^ » 899 101 

TS'<* - 100 |C«ttS*T«flib« K#90K 

-f *y tf- A 68 t>' Bl # 3 * * *' 

* - V 100 , 7" n - 899 if i Xf T - A 898 % 9 

Ct7-»^tHt5iHl.t*>4. 

K»'90-.m*Wo»a*BSjtT5ct*«t-ta. 

t * f *« 901 * K « U , .*» a f IS « 901 CO 4SBl 
K « » T & < 4fe S 4 fc « In. 0. . Sn 0, ft E ffl « * 



34 1i 

/*'90l"tiet8. C *t IC i 9 .» «»'t?*« 5 ■» * 

4 < SJtS ^ t t< ' * * ~ ' y 902 ** h m * W ** 
904 *• t U=S»-& 60 4;a C-T 

*«W<oi#a©56WrcJ;iT.tf. K»K®t*=< 
Wmte^-ft^^Kio'ft /h ft: »*»•!• 

-r * t , xmkitm-* *■ t . < * * * - *Kitm 

4 Jfc . *§S5S«32#gIO«M^t£^>-«^ 1#B 
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tinicLtv-jBt. t o -a»««n:«iE 

•c a. . 

UTS I?Jta?SraKR»4SKS 
•f *vif-A*3|iiit¥at. 91 U Sitfc '«( * y 

<f*ftf-A«>ttja-festt, « * v ► a , * # 

f KD JH » 3S * *l» L , 'T^^iAABK* 

* fc , **W<D4#Bffl*ftreJ:iU3:, «Sg3 
*B<n96 9BKlcV,>-C» 4 * " X ~ A «> WSK Z & 

* # * * © a*t* SS C?»4rR H- x v> S b T, ffl 



»M"B5'B-5B332ttO> 

B IB © ft * ft Si |9 

S 1 Bt* # 5 xSfiJ: K * nA^S^^SgjgfL 

«*<7>^**»*R6«jEg|t<!if^T0v S 4 1111, 
(2) , (3) , (4) . (5>ti X iBffl <7) t * ? fflSftlgit 

x * O-fltSttllB, JB6B»# 
« B » J!IBIt^y^-i8tf|tj; 5:ll |i, 

h oah.sfSsc#a®-*Mi«F!isrsra*iefffiH» 

S 9 B(l) , (2) , (3) . (4Hi » 6 0 K *T S ■ * KM 
tt*«KB<f * f B. S5 II BID , (2), 



37 * 38 

*t«R«)llt«8«|8*j7X-ffi8« itSfX *^*<?>*«w*f; 66- = ^ h B ~» 

**3-ftOItCie*a:**«%STB, SB12B0) O - 1 * x 1J- A o!l IS L IS, 69 . 74 . 

*■ J: W(2)« m D SSm^J-ffi nTSem T -< - ^ T m 681 , 682 , 683 ■» T T , 685 - 692 - H 

fclSriEWBfeiWftffiB, ft 13 B 9) . (2) . (3) *■ J: □ »W*iS*rSS<7>T''-*Tf>:|||J«»*r, 68 -f 

ff«P 14 H 0) , (2) , (3) « B) □ » CD ft arfcOT * y tr - A,- 68*.» < *yU-AI!)x#»K 70- 

'<-*rt«fflLtfi&UK*EIgtStB, 72 - W «tt * * <7> » * V v X , 700 ~ 713 ••• 

SlSHttHA^BOffiBi-iiytftfcBBPiSiro-t v-xX, 73 - ^ 5 x * y /«S. 75 . 76 •« ffl «0 « 

S«r«W7''-f TIDHDii Oft** ifftiS fij. 77~84-«-W«ffie>*«. 85 ■•• (W » £ W , 87 

•a-t>*ffltti!«:*S5r5S5K®?'B-y^B. ft 16 -•• 2 ft * « tt Hi 0 < 89 <f*ftf-ACD«?S 

B« -f * v X - A 0>*fff K X 5 * # .» h ffl an* ICU^^nati*!}^?^. 890 ~ 904 ••• 

BC#SiDSB8 0K:8l.T»a4SS«s«*srW R?a5:««T5»t> 90 91 . 94 . 95. 

WB. IB 17 BID* J: W(2)«Slifg¥S:<n#ro5SEig« 97 . 98 . 100 y , 92 . 96 . 99 . 101 ... m 

Xfa-tlEW®t?3LV*r-iG®* «18E«»t|E^S© £ K « . 
«U©SIE*Wo*l8fffiB-e*).S. 

37 ... m * . 39 ... M ft , 40 - K *4 fi , 41 -ksx 
jfc£, 42~54-*ffi*«Jfi<Dftj*HS#, 55-«te 

56. 57.88 -X.T.ZjrA <D»»*^#n ftiAJfli ft * iE * 
,< - =* , 59- » 3SUQ»» U y^. 60-fcSB£ . « 

6S0 - 654 - iBE «= ^ J« f * f ft 
655 ~ 659 ■••«<£» T-»f*TS «* 
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*18.H 



SX>4 9Q3 902902 ^ 903 
J 9° 1 900 
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